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DETAILED ACTION 

Claims 5-20 are cancelled. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention, 

(1). Claims 34 - 36 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. On line 1 of claim 34, it recites a plurality of catalysts treated as blend which is not 
implied or disclosed in the applicant's specification. 



Claim Rejections - 35 USC § 102/103 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 

manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

(2) . Claims 1-4 and 21-33 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the 

alternative, under 35 U.S.C. 103(a) as obvious over Lundquist (US005233096A). 

(3) . Lundquist (US005233096A) disclose a strongly acidic cation-exchange resin beads made 

by functionalizing jetted, suspension-polymerized, crosslinked, styrenic copolymer beads with 
sulfonic acid groups produce an imexpectedly high level of conversion when catalyzing 
condensation reactions, particularly the condensation of phenol with aldehydes or ketones to 
form bisphenols (Abstract). The styrenic monomers useful in preparing the crosslinked 
copolymer beads include styrene and substituted styrenes such as a-methylstyrene, vinyl toluene, 
ethylvinylbenzene, vinylnaphthalene and the like. The crosslinking monomers containing a 
plurality of ethylenically unsaturated functional groups include aromatic crosslinking monomers 
such as divinylbenzene, divinyltoluene, trivinylbenzene. The crosslinking monomer is preferably 
presented at levels from about 0.1% to about 20 wt% of the total monomer. Preferred 
crosslinking monomer is divinylbenzene (Col.2, line 33-55). The jetting suspension- 
polymerization process useful for forming the crosslinked copolymer beads results in uniformly 
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sized droplets and uniformly sized copolymer beads (Col. 3, line 3-6). The copolymer beads used 
to make ion-exchange resins are preferably spherical beads, and a uniform bead size throughout 
a particular batch of copolymer is desirable because it produces imiform, predictable hydraulic 
properties, such as flow rate and pressure drop for a bed of the resin in a reaction vessel. The size 
of the beads depends upon the size of the monomer droplets that form, and various techniques 
are used to control the diameter and uniformity of the droplets (Col. 1, line 37-49). The preferred 

f 

strong-acid functionality is the sulfonic acid group, and known processes for sulfonating the 
copolymer may be used, including sulfonation processes which monosulfonate the aromatic ring 
and those which substitute the aromatic ring with more than a single sulfonic acid group. The 
preferred sulfonation produces a strongly acidic cation-exchange resin wit a cation-exchange 
capacity of from about 4.8 to about 5.4 milliequivalents per gram (dry basis) (Col. 4, line 3-9). 
The reactions catalyzed by the strongly acidic cation-exchange resin beads include the 
condensation reaction of phenol and acetone. The strong acidic ion-exchange resin beads 
optionally in the presence of from about 1 to about 40 wt% of the strongly acidic ion-exchange 
resin beads, optionally in the presence of from about 1 to 40 wt% of mercaptan reaction 
promoter, preferably ethanethiol, aminoethane-thiol or dimethyl-thiazolidine (Col. 4, line 22-41). 

The patentee’s process by which these resin beads are made, which comprises the steps 
of: (a) jetting a mixture of one or more styrenic monomers, one or more crosslinking monomers 
and a free radical polymerization initiator into a moving, aqueous suspending medium to form 
uniformly sized monomer droplets, (b) heating the droplets to a temperature above the 
suspending medium, (c) separating the resulting polymer beads from the suspending medium, (d) 
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drying the beads, (e) functionalizing the beads with strongly acidic cation-exchange groups (Col. 
2, line 4-19). 

(4). As to the monounsaturated vinylaromatic monomers from 90 to 99.9 wt% in the catalyst 
in the independent claim 1, Lundquist disclose the crosslinking monomer is preferably 
presented at levels from about 0.1% to about 20 wt% of the total monomer (paragraph 3). The 
balance will be 80 to 99.9 wt% for monounsaturated vinylaromatic monomers. 

As to the catalyst containing 0.1 to 1.0 millimole sulfone groups per gram dry catalyst in 
the independent claim 1, having an acid capacity of 4.0 to 6.0 millimole sulfonic acid groups 
per gram dry catalyst in the dependent claim 2, Lundquist discloses the catalyst having a cation- 
exchange capacity of from about 4.8 to about 5.4 milliequivalents per gram (dry basis) 

(paragraph 3), in view of substantially identical catalyst compositions and slightly different 
process of sulfonation disclosed by Lvmdquist, and by applicant, it is examiner’s position to 
believe that the catalyst of Limdquist would inherently possess the amount of sulfone groups, 
acid capacity. Since USPTO does not have proper means to measure the properties or to conduct 
the experiments, the burden now is shifted to applicant to prove otherwise. In re Fitzgerald, 205 
USPQ594 (CCPA 1980). 

As to the catalyst comprising at least one sulfone cross-linked ion exchange resin having 
improved resistance to deformation under pressure in the independent claim 1, in view of the 
substantially identical catalyst compositions and slightly different process of sulfonation between 
Lundquist and by applicant, it is examiner’s position to believe some of the sulfonic groups form 
sulfone' linkages in the results of sulfonation process taught by Lundquist and the catalyst of 
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Lundquist would inherently possess the improved resistance to deformation under pressure.' 
Since USPTO does not have proper means to conduct the experiments, the burden now is shifted 
to applicant to prove otherwise. In re Fitzgerald, 205 USPQ 594 (CCPA 1980). 

As to the catalyst comprising 0.6 mmol of aromatic rings having two sulfonic acid groups 
per gram of dry catalyst and catalyst comprising 0.2 mmol of sulfone bridging group per gram of 
dry catalyst in the dependent claim 24, in view of the substantially identical catalyst 
compositions and slightly different process of sulfonation between Lundquist and by applicant, it 
is the examiner’s position to believe that the catalyst of Lundquist would inherently possess 0.6 
mmol of aromatic rings having two sulfonic acid groups per gram of dry catalyst and catalyst 
comprising 0.2 mmol of sulfone bridging group per gram of dry catalyst. Since USPTO does not 
have proper means to conduct the experiments and measure the properties, the burden now is 
shifted to applicant to prove otherwise. In re Fitzgerald, 205 USPQ 594 (CCPA 1980). 

(5). As to the limitation of independent claim 26, the disclosure of Lundquist is incorporated 
herein by reference, the most subject matters of copolymer component having between 1.0 and 
6.0 wt% of divinylbenzene cross-linking, at least one sulfone cross-linked ion exchange rein 
having improved resistance to deformation under pressure has been recited in the applicant’s 
claims 1, 2, 4 and 24 in a narrower scope, and has been discussed in the paragraph (3) and (4). 

As to the catalyst having acid capacity of greater than 4.0 mmol/g and having 0.1 to 1.0 
mmol/g of sulfone bridging groups per gram dry catalyst in the independent claim 26, in view 
of the substantially identical catalyst compositions and slightly different process of sulfonation 
between Lundquist and by applicant, it is the examiner’s position to believe that the catalyst of 
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Lundquist would inherently possess acid capacity of greater than 4.0 mmol/g and having 0.1 to 
1.0 mmol/g of sulfone bridging groups per gram dry catalyst. Since USPTO does not have proper 
means to conduct the experiments and measure the properties, the burden now is shifted to 
applicant to prove otherwise. In re Fitzgerald, 205 USPQ 594 (CCPA 1980). 

As to the limitations of dependent claim 27, the disclosure of Lundquist is incorporated 
herein by reference, the most subject matters of 1 - 4 wt% of divinylbenzene crosslinking, 
having acid capacity of greater than 5.1 mmol/g in the applicant’s claim 26 has been recited in 
the applicant’s claim 1 and 26, and has been discussed in the paragraph (3) and (4). 

As to the limitation of dependent claim 28, the disclosure of Lundquist is incorporated 
herein by reference, the most subject matters of spherical beads catalyst prepared from jetted, 
suspension polymerized polystyrene/divinylbenzene copolymer in applicant’s claim 27 has been 
recited in the applicant’s claim 3, and has been discussed in the paragraph (4). 

As to the limitations of dependent claims 29-33, the disclosure of Lundquist is 
incorporated herein by reference, the most subject matters has been recited in applicant’s claims 
4 and 21-24, and has been discussed in the paragraph (3) and (4). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

(6) . Claims 34-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lundquist 

(US005233096A). 

(7) . As to the limitations of independent claim 34, the disclosure of Lundquist is 

incorporated herein by reference, the most subject matters of polymerized monomer units, 
sulfone groups contents, at least one sulfone cross-linked ion exchange resin for each catalyst in 
the plurality of catalyst in the independent claim 34 has been recited in the applicant’s claim 1, 
and has been discussed in the paragraph (4). 

As to the different levels of polyvinylaromatic crosslinking in the dependent claim 34 
and sulfone bridged crosslinking in the dependent claim 35, in view of overlapped range from 
0.1 to 10 wt% for polyvinylaromatic crosslinking, slightly different sulfonation process disclosed 
by Lundquist and applicant, it is the examiner’s position to believe that catalyst of Lundquist 
would inherently possess different level of polyvinylaromatic cross-linking by using different 
amoimt of polyvinylaromatic monomers for each catalyst and different levels of sulfone bridged 
cross-linking because some of the sulfonic groups form sulfone linkages in the results of 
sulfonation process taught by Lundquist. Since USPTO does not have proper means to conduct 




Application/Control Number: 10/805,792 
Art Unit: 1713 



Page 9 



the experiments and measure the properties, the burden now is shifted to applicant to prove 
otherwise. In re Fitzgerald, 205 USPQ 594 (CCPA 1980). 

As to the plurality of catalysts in the independent claim 34, since each catalyst of 
Lundquist is prepared in the same range of monomers composition, process, therefore it would 
have been obvious to one having ordinary skill in the art at the time invention was made to 
employ, these known catalysts in combination. Furthermore, the person of ordinary skill in the art 
would have expected such a combination of catalysts to work in an additive or cumulative 
manner. In re Kerkhoven, 626 F.2d 846, 850, 205 USPQ 1069, 1072 (CCPA 1980). See §§ 

MPEP 2144.06. 

As to the limitation of dependent claim 36, the disclosure of Lundquist is incorporated 
herein by reference, the most subject matters of catalyst in the form of spherical beads prepared 
from a jetted, suspension polymerized copolymer has been recited in the applicant’s claims 2 and 
3, and has been discussed in the paragraph (3) and (4). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ives Wu whose telephone number is 571-272-4245. The 
examiner can normally be reached on 8:00 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, David Wu can be reached on 571-272-1114. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Examiner: Ives Wu 
Art Unit: 1713 
Date: December 23, 2005 
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